The reduction of ammonia and greenhouse gases emissions resulting from the livestock breeding is conditioned by the performance of many experiments for the reducing technologies verification. The utilisation of biotechnological agents in the livestock breeding enables to reduce not only ammonia but in many cases also the principal greenhouse gases. In the paper is presented the system and methodology of the measurements, the choice of more than eighty authorised measurements, and the determination of the emission factors for methane, carbon dioxide, hydrogen sulphide, and nitrogen oxide from pig and poultry breeding.
The problems of the reduction of ammonia and greenhouse gases emissions resulting from agricultural activity have become an instrument of administrative organs for the solution of the relations of agriculture to environment. Currently that issue is highly topical not only in the Czech Republic and Slovakia but also in the framework of EU.
The requirements of Gothenburg and Kyoto protocols have committed individual countries to relative significant reductions of ammonia and greenhouse gases till 2012. In the Czech Republic this represents the ammonia emissions reduction to a value smaller than 80 kt of emissions emitted annually to 2010 of which 95% come from agricultural activity. As the greenhouse gases regards, it represents in total the reduction by 8% to 2012. That value seems to be low but it consequently means considerable methane (CH 4 ), carbon dioxide (CO 2 ), hydrogen sulphide (H 2 S), and nitrogen oxide (N 2 O) reduction. Agriculture produces in particular methane and nitrogen oxide.
The Research Institute of Agricultural Engineering, has been dealing with the problems of the reduction of ammonia and greenhouse gases emissions for three research periods, i.e. for 12 years in total. Gradually, a methodology was worked-up for measuring in the stable environment, slurry and farmyard manure landfills and for the placement of these organic residuals into soil.
Biotechnological agents have currently become an integral part of the breeding technology for many breeders in the Czech Republic. By the application of the Act on air protection No. 86/2002 and the Act on integrated prevention and pollution control No. 76/2000, the breeders have to maintain strict emission limits and to prove the application of the so called best available techniques (BAT) when asking for the integrated permission of farming.
The BAT techniques are based mainly on the relations to the air protection, i.e. the reduction of ammonia and other burden gases emissions. The referential document BREF determines particular BATs for pig and poultry breeding and is a result of the international working group activity governed from Seville (Spain) and comprising all EU Member States. In the BREF are named the verified technologies applicable in all the EU Member States. A contribution of the Czech Republic consists of the application of the verified biotechnological agents which are relatively cheap from the view of the user (breeder) and easily applicable without the need of the consequent investment. This technology is currently considered the national BAT. The problems of technological agents for ammonia emissions have been presented by foreign and Czech authors since 1990 when the measuring procedures were improved and allowed to carry out long-time measurements in stables and residual biomass landfills. For ammonia emissions, the frequently mentioned was De-Odorase (Amon et al. 1995) or Yucca schidigera (Kemme et al. 1993) .
With the development of biotechnologies and the interest for the emissions reduction, the contributions regarding other biotechnological agents were published, e.g. Amalgerol (Gjordslev 1992) , Biopolyme FZT (Hörnig & Brunsch 1999) . Holub et al. (2000) presented the verification of the agent Biostrang 510 in chicken broilers fattening. Also Ná-varová (2001) presented the results of Amalgerol utilisation in the chicken broilers breeding.
Currently, the Czech market offers about 35 tested biotechnological agents.
METHODOLOGY AND MATERIALS
Authorised measuring of NH 3 , CH 4 , CO 2 , H 2 S, and N 2 O concentrations resulting from agricultural activity is carried out by the gas analyser INNOVA 1312 using infra -red opt acoustic, completed with the measuring points switcher INNOVA 1309. The measured values are calculated by the apparatus to normal state conditions and stored continually and automatically. Air temperature as well as relative humidity are measured continually and recorded by the registration device COMMETER L3120. The air pressure values are continually measured and recorded by the device COMMETER D4141. The air-conditioning parameters are measured by the anemometer TESTO 445. During or after the measurements the following quantities are computed from the measured values. Mass concentrations of NH 3 , CH 4 , CO 2 , H 2 S (%), air flow rate (m 3 /s), pollution substance specific flow (m 3 /s), specific production emission (kg/animal/year) or emission factor of the measured emission (kg/animal/year).
Prior to the beginning of each authorised emissions measurement, the local verification is conducted of the measuring device by means of calibration gas. The ammonia and greenhouse gases emissions measuring is carried out continually for at least 24 hours to provide objective monitoring of the emissions generating process in all daily regimes (silent phase, animals active phase, feeding time etc). The probes withdrawing air samples are situated in the measured object vents (in the front of the withdrawal fans) of cattle, pigs, and poultry breeding. The measurements and determinations of the ventilation parameters are provided in accordance with the standard ČSN 12 4070 (1999) .
After the measuring, the data found are evaluated. The evaluation is performed in the following steps: -Conversion of volume concentration to mass concentration of pollutant for related conditions when humidity, temperature, and static pressure of waste gas are in compliance with the operational parameters. -Determination of ventilated air quantity by calculation from measured values of flowing speed and airflow section. -Determination of hourly amounts of emissions produced and consequent conversion of that value to emission factor (or to specific production emission). -Determination of measurement uncertainty (according to documents of European cooperation for accreditation EA 4/02) and presentation of measured and calculated values in tabular form.
The measuring is performed in two identical halls (stables) with equal numbers of animals of the same or similar age. In one hall, the tested agent is applied according to its nature to feeding, drinking, litter, floor or under -grate space, in the other hall a classical feeding and drinking is applied without any agent. In both halls the ventilation is set-up at equal constant air flow-rate for the whole measuring time. The measuring is carried out for at least 24 hours and within one day, if possible. The calculation of the emissions reduction follows after the evaluation of both measurements from the difference of the specific production emission.
Biotechnological agents utilised
Agents on principle of adsorption. These are agents containing a selected sorbent as a principal effective matter binding odour substances or other harmful gaseous catabolites of organic matter decomposition.
Agents utilising specific ability to bind chemically certain emitted gaseous (liquid) compounds. These are agents, currently obsolete, which in mutual interactions inactivate the main investigated gaseous burden factor (mostly ammonia) by chemical destruction. These agents are instantaneously usable, their effectiveness occurs gradually, mainly by the degree of their solubility, blending perfection with the treated substrate and its topical physical-chemical properties.
Agents utilising enzymatic activities. Enzymes are mostly complicated protein structures, equipped with the ability of catalytic regulation and usually also direct and indirect stimulation of biochemical processes and decomposition of the waste materials organic structures, i.e. gaseous, liquid, and solid.
Biological agents
(a) Substances containing lyophilic strains of selected biodegradation micro organisms: in fact, they occurr in the form of cans of mono -or even polycultures adapted in terms of their long-time conservation through lyophilisation, and completed in addition with some starting activators and initiatory substances. Before their utilisation, the process of revitalisation is necessary to provide to fully functional vegetative forms of the originally lyophilised microbial matter with different lengths of life from some hours up to some days or weeks.
(b) Substances supplying adapted live cultures of decomposition strains: they represent an analogy to the previous group but with considerably limited durability and storage ability and with huge volume parameters.
(c) Agents providing positive microbial decomposition via multiplication and growth of natural microbial strains present in the treated environment: agents on the basis of selected natural materials (see algae extracts, vegetable oils, ether components, and some trace bio stimulators) for systematic stimulation of growth and multiplication of the positive natural microbial community complex from native population of the treated environment.
The measuring was carried out in the facilities of pigs and poultry breeding. For particular reasons, the name is not presented of the biotechnological agent in order to avoid legal problems.
The authorised measurements of ammonia emissions in livestock breeding were completed by simultaneous measuring of the greenhouse gases emissions -CH 4 , CO 2 , H 2 S, or N 2 O. These measurements served not only for the determination of the basic emission values of the investigated greenhouse gases for particular categories of animals, but also for finding if the verified biotechnological agent influences the reduction or increase of the emissions monitored.
RESuLTS Of MEASuREMENT
By 2006, more than 80 authorised measurements of ammonia and greenhouse gases emissions had been carried out. For the purpose of this article, we have made the selection of these measurements and presented them in the tabular and graphical forms. All these measurements were used for the basic determination of the greenhouse gases emissions factors. Figures 1 and  2 are indicated the courses of the converted average emissions of the monitored gases from one selected measurement.
Chicken broilers breeding
For comparison, we have chosen the measurements performed with straw litter (Table 2) . Eight from 15 biotechnological agents measured reduce ammonia and greenhouse gases emissions. In other measurements, the greenhouse gases increase occurs simultaneously with a relatively considerable ammonia emissions reduction. In Figures 3 and 4 , the courses are indicated of the converted average emissions of the monitored gases from one chosen measurement.
In Table 3 , specific production emissions for ammonia and the monitored greenhouse gases so far determined are presented for livestock categories -pigs and poultry. The comparison of the theoretically determined values (present value) and the experimentally found value proves that the experimentally found values are higher. It is caused by the fact that the theoretically determined values are specified by the matter balance and do not respect technological differences of breeding. Although the difference between the theoretically determined and really found values is not significant, this fact should be taken into account. With all experimentally found values, Figures 5 and 6 have been generated for the pig and poultry breeding which indicate how the possible emissions reduction of the monitored gases can be reached using biotechnological agents. Table 2 . Specific production of ammonia and greenhouse gases emissions in control stables and in those with biotechnological agent application for the category chicken broilers No.
Housing Specific emission production (kg/animal/year) agent will allow the reduction not only of ammonia but also of the greenhouse gases emissions. Elimination of such agents, which do not comply with that hypothesis or are suitable only for certain gases is a basis for establishing agents complex officially recognised as reducing. The Czech Republic has been appreciated for the activity in the presentation of these results and there exists the presumption that the described technology will be classified as BAT.
